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Available online 24 October 2016Introduction: Self-management for people with epilepsy (PWE) should lead to shared decision-making and thus
to adherence to the treatment plan. eHealth is an important way of supporting PWE in their self-management.
Method: In this survey, we used a mixed method to explore the following: 1) which factors were monitored by
PWE and how (using pen and paper or eHealth-tools), 2) how many PWE own a computer or smartphone,
and 3) how do they perceive the use of eHealth. A consecutive series of 1000 PWE attending the outpatient clinic
of a tertiary epilepsy center were asked to fill in a questionnaire.
Results: In comparison with the general population, fewer PWE owned a computer or smartphone. They were,
however, more likely to self-monitor their health than other patients suffering from a chronic condition.
Although PWE did not use eHealth-tools often, they perceived it as a user-friendly tool, promoting health behav-
ior as well as adherence. On the other hand, problems with privacy and the perception that not everyone is able
to use eHealth were considered as disadvantages by PWE. Promoting self-care was perceived as both an advan-
tage and a disadvantage. It was seen as an advantage when PWEmentioned the option of eHealth-tools in order
to gain insight into one's epilepsy. At the same time, it was seen as a disadvantage because it confronts PWEwith
their disease, which causes emotional stress.
Conclusion: The high level of self-monitoring combined with a low usage of eHealth-tools seems to indicate that
there is a need for amore tailored approach to stimulate the use of eHealth-tools by PWE. Further research should
focus on this aspect, e.g., what PWE need in order to make more use of eHealth-tools in their self-care.







Epilepsy is a disorder of the brain characterized by recurrent
seizures, which result from sudden electrical discharges in groups of
brain cells. These discharges result in a variety of clinical manifesta-
tions, depending on where they occur in the brain [1].
For the treatment of people with a chronic condition, such as





@kempenhaeghe.nlsustaining or increasing quality of life and quality of care [2]. Self-
management refers to the ability of patients to cope with their chronic
condition, eventually aiming to maximize quality of life [3].
In order to manage their life, people with epilepsy (PWE) have to
become knowledgeable about their disease and the factors influencing
the disease and treatment. Furthermore, they have to adhere to
treatment and lifestyle regimens and to cope with the psychosocial
consequences of having this chronic condition [4,5].
The tools to support self-management for people with a chronic
condition range from individual and group training sessions to
(smart)phone applications (often regarded as “apps”) and websites [6].
During the past decade, the latter two forms of delivering information
have becomemore popular as shown by the increasing amount of online
information, online health services, and online self-help programs, often
regarded as eHealth. eHealth is defined as the use of information
communication technologies (ICT) to improve or enable health and
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(eHealth-tools) [6].
In order to support individuals with a chronic condition in their self-
management, eHealth-tools need to be more than merely a source of
information [7,8]. Some examples of tools that offer more are the
e-medication feedback tool [9] and e-diaries [10]. Both applications
have been shown to improve adherence.
eHealth is an easily accessible and convenient way of reaching
a large target group and, more importantly, potentially leading to
improved health outcomes [11,12]. For this reason, the Dutch govern-
ment has incorporated the development and application of eHealth in
their objectives to establish quality of health care [13]. In addition, the
Dutch government is trying to use eHealth as away of controlling health
costs in an aging society [2]. In 2015, the government stated that, within
five years, 80% of the patients with a chronic condition should have
access to their medical records, preferably using mobile- or internet-
based applications. Seventy-five percent of these patients should have
the option and be able to self-monitor their condition using eHealth [8].
The proportion of people with a chronic condition already monitoring
their disorder in 2015 was 40%. Ten percent were using a computer and
3% a smartphone.
Currently, several eHealth-tools are available for PWE, such as
“My seizure diary” (www.Myseizurediary.com) and “Seizure tracker”
(www.seizuretracker.com). These eHealth-tools are designed so
that PWE can register seizure frequency and other epilepsy-related
factors, in order to provide data that can support the management
of epilepsy [14]. Previous studies have shown that eHealth is able
to improve health outcomes in other chronic conditions [15,16],
including epilepsy [17]; this study showed an improvement in self-
management and self-efficacy outcomes of an online self-management
program.
It has been shown, however, that not every group of patients with a
chronic condition benefits equally from the growing body of eHealth-
tools [18,19]. This is due to several barriers to using eHealth-tools
to their full potential, such as the lack of access to hardware (e.g., per-
sonal computer or laptop, smartphone, or tablet) and the lack of skills
required to use eHealth-tools properly [20,21].
In a recent study by the US Center for Disease Control, the authors
suggested that the use of easy-to-access resources and eHealth-tools
might help PWE to optimize their self-management and eventually
improve their quality of life [22].
There is, however, no body of evidence regarding the effectiveness of
eHealth-tools for PWE.
The main purpose of this study was, therefore, to explore whether
PWE have access to hardware and if they perceive eHealth-tools as use-
able in their (self)-care.
This study focused on three main topics:
1) Which events are self-monitored and which tools do PWE use?
2) In comparison with the general Dutch population, how many PWE
possess hardware that can be used for eHealth?
3) What are the advantages and disadvantages of eHealth as perceived
by PWE — both users and nonusers – of eHealth-tools?
2. Methods
2.1. Population
This study was conducted among patients diagnosed with epilepsy
treated at Kempenhaeghe, a tertiary epilepsy center serving the south-
ern part of The Netherlands.
A consecutive series of 1000 patients who visited the Kempenhaeghe
outpatient clinic in the first trimester of 2013 were contacted to
participate in the study in order to obtain a representative sample.
Respondents were either adults with epilepsy or parents/caregivers
serving as proxy for their child with epilepsy and/or for peoplewith cognitive deficits associated with their epilepsy. In the case of
the latter respondents, the cover letter was addressed to the parents
or carers.2.2. Procedure and survey
The survey was conducted using a self-completion 14-item ques-
tionnaire (Appendix 1), sent with a cover letter explaining the reasons
for the study and asking the respondent or parent(s) by proxy to fill
it in. After 8 weeks, a reminder was sent. Respondents consented
to participate by returning the questionnaire. The local medical ethics
review board of the Centre for Epilepsy Kempenhaeghe approved this
study.
The survey covered the following topics:
demographic information: including age, gender, andwho completed
the questionnaire;
use and content of self-monitoring tool: which events were self-
monitored, the reason for self-monitoring these events, and whether
respondents used eHealth-tools or amore traditional way (e.g., using
pencil and paper) of collecting data;
possession of hardware: whether or not respondents owned hard-
ware such as a computer, smartphone, or tablet; and
perceived advantages and disadvantages of eHealth: two open-ended
questions.
2.3. Analyses
All analyses were conducted in SPSS Version 21. Descriptive
statistics were used to summarize important variables. Pearson Chi
square test was used to determine statistical differences between
binary variables (e.g., gender) and logistic regression to determine
the effect of categorical variables (i.e., 4 age groups: 12–24 y, 25–44 y,
45–64 y, and 65–100 y) on binary outcome measures (i.e., possession
of: smartphone y/n, computer y/n, and tablet y/n). Age groups were
defined according to the categorization of the Statistics Netherlands
[23].
Analyses of the open-ended questions were carried out using a
qualitative method. The answers to these open-ended questions were
labeled according to the description used in the systematic review of
Interactive Health applications for people with chronic conditions by
Murray et al. [7]. The following categories were defined: 1) relaying
information; 2) enabling shared decision-making; 3) promoting health
behaviors e.g., using medication reminders or alarms; 4) promoting
peer information exchange and support; 5) promoting self-care
e.g., using a seizure diary and scoring seizure-provoking factors;
7) managing demands for health services; 8) equity (equity is the
accessibility by means of eHealth to services, health care, and health
outcome); 9) quality criteria such as privacy, etc.; 10) other (this
category was added to accommodate the responses that could not be
assigned to one of the above categories). In addition to this framework,
user-friendliness was added as an extra category (11), because it was
frequently mentioned by the respondents.3. Results
A total of 571 respondents (57%) completed the questionnaire, 284
of whom were female (50.7%). In the case of 11 respondents, gender
was not recorded.
The mean age was 38.3 y (sd = 18.5 y), The survey was completed
by PWE (n = 259), in 8 cases by the partners and in 175 instances by
parents/caregivers; for 129 surveys, it was not known who completed
the questionnaire.
Table 2
Use of tools for self-monitoring and taking medication by people with epilepsy.
Tools to self-monitor seizure frequency N (%)
eHealth-tool
Digital diary 93 (16%)
Other tools




Other stands for: family or carers (n = 9); camera (n = 2) and memory (n = 5)
Tools to assist in taking medication N (%)
eHealth-tool
Alert on phone 79 (14%)
Other aids
Medication box 103 (18%)
Drug dosage package 45 (8%)




Other stands for: alarm watches/clocks (n = 7), daily routine (n = 12), visual aid
(n = 2)
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Almost two-thirds (62.2%) of the respondentsmonitor their seizures
in someway, and approximately half of the respondents (52.7%) used a
kind of memory aid for taking antiepileptic drugs, such as a medication
box (18%) or alarm on their phone (14%).
Eleven percent of the respondents have downloaded a health app
(on a mobile device) in order to facilitate their self-monitoring.
As presented in Table 1,more than half of the respondents (n=272)
monitor other factors as well. Change of medication (66%), side effects
(43%), and use of (36%) emergency medication were the most
mentioned medication-related factors. Several other factors were also
monitored, for instance, stress factors (38%), diurnal rhythm (19%),
and menstrual cycle (17%).
The three most important reasons respondents indicated for
self-monitoring were because that: 1) it provides insight into their
seizure pattern (91.3%), 2) it helps to find factors influencing their sei-
zures (87.6%), and 3) they had been asked by a neurologist (87.3%).
Table 2 lists the tools used to self-monitor seizure frequency; i.e., this
is usually a paper diary (43%) rather than an eHealth-tool, such as a
digital diary (16%). With regard to an aid to assist medication intake,
the traditional tools, such as a medication box (52%), are used more
often compared with eHealth-tools (14%).
3.2. Possession of hardware
Of the respondents, 82% owns a computer and 39% a smartphone.
No significant differences were found between males and females
regarding access to any of these eHealth-tools.
Patients aged 12–24 did not significantly differ from patients
aged 25–44 regarding the use of a personal computer (PC) or laptop,
smartphone, or tablet.
However, patients aged 45–64 and patients aged over 65 used a PC
or laptop (p = .006; p = .000), smartphone (p = .000; p = .000), or
tablet (p = .012; p = .006) significantly less often.
3.3. Advantages and/or disadvantages of using eHealth-tools
One hundred sixty-six respondents mentioned one or two advan-
tages; disadvantageswerementioned by 138 respondents. Some factors
were mentioned as an advantage by part of the group while others
regarded this as a disadvantage; for instance, less stress is mentioned
as an advantage and more stress as a disadvantage of using eHealth.
An impression of mentioned quotes per categories is given in
Appendix 2.Table 1
Overview of events self-monitored by respondents.
Events self-monitored
n (%)
Seizure frequency 354 (62%)
Medication intake 297 (52%)
Other events monitored 272 (48%)
Medication-related events
Medication change 179 (66%)
Side effects 118 (43%)
Frequency of using emergency medication 100 (36%)
Medication used for emergency reasons 65 (24%)
Forgotten AED intake 81 (31%)
Intake of contraceptives 10 (4%)
Distribution of other monitored events
Stress factors 102 (38%)
Diurnal rhythm 53 (19%)
Menstrual cycle 45 (17%)
Alcohol use 16 (6%)
Total N 100%, because respondents could monitor more than one event.User-friendliness (n = 64), promoting self-care (n = 61), and pro-
moting health behavior (n = 53) were the three largest categories of
advantages (A). For disadvantages (D), the largest categories were the
following: equity (n = 48); promoting self-care e.g., using a seizure
diary and scoring seizure-provoking factors (n = 38); and quality
criteria, e.g., privacy and user-friendliness (n = 34).
An overview of all categories is shown in Fig. 1.4. Discussion
The aim of this study was to explore whether PWE had access to
eHealth-tools and whether they perceived eHealth as a useable aid in
their self-care. This study focused on three topics; each of these will
be discussed separately.
Of note, internet penetration in Netherlands in the study period
(2013) was 94% (www.internetlivestats.com/internet-users/
netherlands/) and, hence, unlikely to have affected the accuracy of the
results.4.1. Use and content of self-monitoring tools
A majority of the PWE self-monitor their condition by keeping
track of their seizures (62%) or using a medication reminder (53%).
In addition, 48% of the respondents monitor on average two to three
other events. Most monitoring is not, however, performed with
eHealth-tools. People with other chronic conditions monitor their con-
dition less frequently (40%), and the percentage of eHealth-tool users
in this group is smaller (10% use a computer and 3% use a smartphone)
[8] than in the group of PWE.
Reasons for the differences between the two groups could be
(1) that the respondents in our study were younger (mean age:
38.3 y) than those with other chronic conditions (mean age N 60 y) or
(2) that epilepsy is a chronic condition often with onset early in life,
and so PWE learn earlier to keep track of events influencing their
condition (e.g., self-monitoring).
In spite of evidence that eHealth-tools such as e-medication feed-
back [9] and e-diaries [10] improve adherence, our study shows that
most respondents did not use these eHealth-tools and, therefore, could
not benefit from them. A reason for not using eHealth-tools might be
that the abovementioned tools “Seizure tracker” and “My seizure
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Fig. 1. Perceived (dis)advantages.
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We compared our data with data gathered in the same year (2013)
from the general population.
It seems that a lower percentage of PWE own a computer or
smartphone than the general population (i.e., computer 82% vs 95%
and smartphone 37% vs 72%) [23]. However, no differences were
found between males and females in this regard, in line with findings
in the Dutch population [23].
In our study population, the use of a computer in the four age groups
and the use of a smartphone or tablet showed trends similar to the
general Dutch population; e.g., younger people are more likely to own
a computer, smartphone, or tablet than older people [23].
However, it has been shown that, in the general population, it is
mainly the oldest age groupwhodo not own a computer or smartphone
[23], whereas in the present study, the lower percentage is observed in a
younger age-group: 45–64 y.4.3. Advantages and/or disadvantages of using eHealth-tools
Promoting self-care was the most mentioned disadvantage and the
secondmostmentioned advantage. Thosewho called this an advantage
said in most cases that it could give them insight into their seizure
frequency and related events in a way that prepared them for the
consultation with the neurologist. This supports the idea that eHealth-
tools can be an advantage in the process of shared decision-making
[3,13]; this was also one of the largest categories in our study. In con-
trast, those who called promoting self-care a disadvantage focused
more on emotions, such as confrontation with their disease, emotional
stress, or defining them as patients. The fact that equity was seen as
an important disadvantage suggests that people are concerned that
not everyone is able to work with eHealth-tools.
eHealth-tools can be helpful for PWE in self-management, including
monitoring and managing symptoms (self-care and adherence to
treatment and lifestyle regimens (health behavior)) [3–5]. On the one
hand, some respondents seem to agree with this statement by referring
to the promotion of self-care and health behavior as an advantage of
eHealth [15–17]. On the other hand, the disadvantages mentioned
(equity, perceived lack of privacy) seem to indicate that some PWE per-
ceive problems in their ability to use eHealth-tools and also that they
perceive a negative effect on their psychosocial wellbeing. It is, howev-
er, possible that many PWE have no clear picture of what eHealth is or
what eHealth-tools can do for them. This phenomenonwas also observed
in the annual eHealth-monitor report by the Dutch government. Respon-
dents in this research study gave contradictory answers: the same re-
spondent answered ‘yes’ when asked if they accessed their Personal
Medical Record digitally and ‘no’ to having access to the internet [8].4.4. Limitations of this study
This study is prone to several limitations. Firstly, the population is
relatively heterogeneous, being comprised of respondents with differ-
ent types of epilepsy. Hence, certain factors, such as severity of disease
or cognitive deficits, may have influenced the use of and intention to
use eHealth. Secondly, although we achieved a respectable response
rate of 57.1%, it is possible that there is a selection-bias within our sam-
ple, as reasons for not responding are not known. Thirdly, the question-
nairewas relatively short and lacked some possible important factors, as
income and educational level, which have been proven relevant in other
studies [18,24]. Fourthly, as this was a cross-sectional design, we are
unable to view trends over time.
5. Conclusion
In this study, the proportion of PWE who own a computer or
smartphone is lower than in the Dutch population. Peoplewith epilepsy
monitor their condition and several events influencing it, but they tend
to use pen and paper most frequently, rather than eHealth-tools. Issues
which PWE perceive as being (dis)advantages of using eHealth or
eHealth-tools are diverse and sometimes contradictory.
The advantages mentioned — supporting PWE in their self-care or
enabling them to make shared decisions — are both important factors
in stimulating self-management. Self-management is a key component
in focusing on quality of life and care for those with chronic conditions
such as epilepsy. It is, therefore, important to focus on methods to
implement eHealth tools for these patients.
In light of the disadvantages mentioned, we suggest a patient-
tailored approach in order to solve the perceived problems. This could
improve the implementation of eHealth-tools for self-monitoring by
PWE.
Knowing more about the perception of eHealth by PWE makes it
easier to develop strategies to support them in using eHealth-tools in
their self-care. Further structured research is, therefore, necessary and
should involve PWE in developing these eHealth-tools.
Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.yebeh.2016.08.007.
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